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September 26, 2002
Newark, New Jersey

Aenda
8:30 a.m.
Breakfast at NJTPA
(receipts available)
9:00 a.m.
Introduction
(G. Mancini)
- Participant introductions
- Safety/logistics/housekeeping
- Orientation and presentation format

9:15 a.m.
PCB Sources Identification
(including a brief dioxin sources identification
preview)
(D. Parley)
10:15 a.m.
Habitat Quantification
(D. Ludwig)
- Summary and interpretation

10:45 a.m. BREAK

__. a.m.
enthic Community Analysis

(T. lannuzzi)
- Summary and interpretation

11:30 a.m.
Fish Community Analysis
(D. Ludwig)
- Summary and interpretation

12:00 a.m. LUNCH
1:30 p.m.
Preliminary Sediment Quality
Triad (SQT) & Toxicity Identifica-
tion Evaluation (TIE) Analysis
(T. lannuzzi)
- Summaries and interpretation

2:30 p.m.
Topical Discussions and Q&A
(All)
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Agenda (cont'd)
^^^^^^K^tmmfms^^^^^^^s^^^^K^f^x^m^^^^^^s^i^iSS^mi

3:00 p.m.
Action Items/Next Meeting
(G. Mancini)
- Possible dates
- Dioxin sources identification analyses
- Other presentations?

'.m. ADJOURN

:inc| Overview

Welcome and fSî fniFfntroductions
Safety, logistics and housekeeping
Handouts and supplemental materials
Agenda and format
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Summarize and"intgt:pBtwdata
Characterize study area
Present and discuss source analyses
Engage Q&A and discussion
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Presentation on PRPs and
Sources of PCBs in the

Passaic River Study Area

L: OH—. Off—«f»
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Facts Regarding PCBs in the PRSA
•«^ r—^ /-^. i. * » t • f• PRSA sediments co^Sraad^^feiffconcentrations of
r^ f\ Q -"•^mmimmfV^"*''"'

• Numerous potential sources of PCBs to PRSA
sediments have been identified - these "PRPs" include
historical users and handlers of PCBs and PCB-
contaminated products.

• PCB-contaminated soil and/or groundwater exist(s) at
many of these PRPs' upland locations.

• Many of these PRP locations have historical and/or
s present day discharge pathways to the PRSA.
g • Additional investigation will reveal more PRPs - both
I within the PRSA as well as the PRRI area. m

TIERRA SOLUTIONS, INC.



Why Focus on PCBs?

PCB contaminatfcn 0|B©diments important
from a Risk Assessment standpoint.
Fishing Ban in-place since mid-1980s in
Newark Bay complex, including the PRSA.
Many sources are present.
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Sources of PCBs to the Environment

00
CO

A - _ .• As manufacturing produ^Spaidai&a îiaalors, for uses including:
- Electrical capacitors and tranlfomfers
- Vacuum pumps
- Hydraulic fluids
- Heat transfer systems
- Adhesives
- Paints and inks
- Plasticizers ^- **%- •.---••
- Cutting oils and de-dusting agents

• As contaminants in recycled oil
g • Inadvertent generation, from processes such as:»o

- Pigment manufacture
ro
§
00 - Dye manufacture TIERRA SOLUTIONS, INC.



PCB Investigation Context

s

Focus to date onlyemHPTOA - to assist USEPA
J ™*'"'*«3,I{;*; s';3\\S;<is!t£P»!W!'''''̂ '

in identifying PRPs for PCB contamination.
Presented to USEPA on 18 December 2001.
Future focus on the PRRI area will yield
additional PRPs.
Evidence more readily available regarding PCB
sources than dioxin sources - most sites are
typically sampled for PCBs, but not dioxins.

COrooo
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Gathered evidence 75 PRPs.
PRPs identified are: users/handlers of PCBs, operators
of sites with PCB contamination, or entities using
processes known to inadvertently generate PCBs.
Identified from publicly available records, including:
- USEPA enforcement and compliance records
- NJDEP site remediation records and files
- local city records
- product sales records
- PRP responses to CERCLA 104(e) requests.

TIERRA SOLUTIONS, INC
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PCB PRP Locations in the PRSA
LEGEND:

PRSA PRPs NOTICED BY EPA AS OF
SEPTEMBER 2002

PRP LOCATIONS

T1DALLY INFLUENCED FLOW

__ TRIBUTARY OR DISCHARGE ROUTE
TO THE PASSAIC RIVER

---- UNDERGROUND FLOW ROUTE

— -- CSO DISTRICT

1995 SEDIMENT SAMPLING TRANSECT

USAGE RIVER STATIONING

n Enclrlc (*T*T)

SSA

ConwwcM Sah^nU

ova«. smTSii PM»

ffdwrt»< PocMe CUclrtc

_..M^»UI<I ttettte IAH.TT
MoOrtlug P«yuitun>_______
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Evaluated eviderrcgabreach PRP location
to identify historical or present day
discharge pathways to the PRSA.
Compared evidence for each PRP location
to the PRSA sediment chemistry near the
site's discharge pathway(s).
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PRSA sedimerTFiî ^^y was reviewed
to identify areas of peak concentrations of
PCBs.
Both Aroclors and dioxin-like congeners
were utilized:
- Aroclors historically utilized in sampling of

upland sources.
- Dioxin-like congeners are utilized to assess

risk in sediments.
TIERRA SOLUTIONS, INC.
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PCB Aroclors consi
1221 1248
1242 1254

1260

oo

o-A
4*

Dioxin-like PCB congeners considered are:
BZ77 BZ118 BZ157
BZ105 BZ126 BZ167
BZ114 BZ156 BZ169

BZ189

11
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^•^ i •• , ,Grouped sediment oai&3@£ each Aroclor and congener
by:
- Highest individual measurement
- Top 5% of detected concentrations
- Top 25% of detected concentrations

Each sampling location is a "core" - typically
representing 3 to 6 individual sampling depth ranges.
The sample locations were evaluated as to their
proximity to PCB sources, and the sample depth ranges
were evaluated to help approximate the period of PCB
discharge.

TIERRA SOLUTIONS, INC.
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PCB Aroclor and Congener Source
Areas in the PRSA

418 TIDALLY INFLUENCED FLOW

HIGHEST PCB AROCLOR OR
CONGENER CONCENTRATION

TOP 5* PCB AROCLOR OR
CONGENER CONCENTRATIONS
TOP 25* PCS AROCLOR OR
CONGENER CONCENTRATIONS. INCLUDES
ALL SIGNIFICANT CONCENTRATIONS
FROM PCB AROCLORS AND CONGENERS
WITH LOW OCCURRENCES OF HITS.

' Rl CORE BORING LOCATION

. TRIBUTARY OR DISCHARGE ROUTE
TO THE PASSAIC RIVER

• UNDERGROUND FLOW ROUTE

. 1995 SEDIMENT SAMPLING TRANSECT

USAGE RIVER STATIONING

833920016
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Sediment Chemistry Observations

There is ubiquitousPGBcontamination of
| - - . . .- . . , : V -

PRSA sediments.
Despite the wide-spread nature of this
contamination, PRPs can be identified.
Further investigation will yield additional
PRPs.
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Reach-by-Reach Presentation

00wo>totooo.A ____^____
00 TIERRA SOLUTIONS, INC.
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PCB PRP Locations and PCB Source Areas in
Point No Point Reach of the PRSA

PSE&G Essex
Gen. Station

Ottillo
Landfill

Bayonne Barrel
and Drum

Sync on Raalni

Spactraaarv

Whlttaker, Clark & Daniel.
»r.,wisiKcc,,

O-.-f Cr

Sun/Arkansas

Aahland
Chemical

Police
Shooting Range

Alliance Chemical
Avenue P landfill

Revere
Smelting &

Refining

Union**
Carbide ~

Celanese _,
Chemical 'Re|chhold

/ ChemicalsJ

TRANSECT B

330+00

TOAU.Y WFUCNCED FLOW

STCRU SEKR OUTMi.

CSO QUIT/ILL

HtSKMC AM PRESENT DAT OUTFAOS

PW FAOUTY OUTUNES

HWE5T PCS AROCLOR OA COMCNCH CONCEN1RA1XM

TOP M PCS AROOOFt OR OONCCWR COHGEN1RA11CH5

TCP 2SX PCS AROCLOR OR COHODCR
caNcomunONS. MCUKS AU SCMFICAHT
COWXN1RA1NH5 FROM PCB AROCLORS AM)
CONQEICFtS M1H UM OCCURRENCES OF M1̂

Fa CORE BOMNC LOCA1KM

IFJBUTAflY OR DBCMARCC ROU1C TO 1HE PASSAC H*X

UNOEROROMD FLOW ROU1E

1N9 M SEORCHT SAyPUNG 1RAH5ECT
USAGE RIVER STA1HHMC

' '_
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PCB PRP Locations and PCB Source Areas
Along Point No Point Reach Eastern Riverbank

l£G£NJJ:

HDALLY INFLUENCED FLOW

STORM SEWER OUTFALL

CSO OUTFALL

HISTORIC AND PRESENT DAY OUTFALLS

PRP FACILITY OUTLINES

HIGHEST PCB AROCLOR OR CONGENER CONCENTRATION

TOP 5X PCB AROCLOR OR CONGENER CONCENTRATIONS

Q TOP 25X PCB AROCLOR OR CONGENER
CONCENTRATIONS. INCLUDES ALL SIGNIFICANT
CONCENTRATIONS FROM PCB AROCLORS AND
CONGENERS WITH LOW OCCURRENCES OF HITS.

R| CORE BORING LOCATION

TRIBUTARY OR DISCHARGE ROUTE TO THE PASSAIC RIVER

UNDERGROUND FLOW ROUTE

1995 SEDIMENT SAMPLING TRANSECT

USAGE RIVER STATIONING

m:

JIM,ma

?!«_
1114

89.000 ppm total PCBs in site soils
3,600 ppm Argclgr 1260 in site soils
PC8 transformers ond PCS fluid storage on sil

I Aroclora 1016, 1221. 1242, 1248. 1254. and 1260
groundwater, ond wostewoter lagoon.________

Samtil* Arodor COTOVW

BZlOS
BZ11*
82118
BZ1M

KlM

62
98
ae
290
23

(L063

BZ'in
BZ114

ft:

* omw 2
L OH--, 0*T-*«t
^ PMXKT/0.

Lucent/Western
Electric (AT&T)

833920020



PCB PRP Locations and PCB Source Areas Along Point No Point
Reach Western Riverbank

Arodor 12*8 (3400 ppm). Arocla- 1254 (430 ppm), and
Aroclor 1260 (120 pom) in ii(« loili and oth

1600 jipm tola PCB» m locHity »oata motorola, (onha. «ic. I
facility ulitited fiot oil h«l tuchongaf sy*l«m» »itn PC9 oin [

TOAU.Y MFUJCNCEO FLOW

STORM SEVER OUTFALL

CSO OUTFALL

HtSTORK AND PRESENT OAV OUTFALLS

rap FAOUTT OUTLINES

HIGHEST PCI AftOCLOR OR CONGENER COMCCNTHAINN

TOP H PCB AROCLOR OR CONGENER CONCENTRATIONS

TOP 23« PCB AftOCLOR OR CONGENER
CONCENTRATIONS. MCLJUOCS ALL SKMFKANT
CCMCCNTHATIOMS FROM PCB ARQCLQR3 AND
CONGENERS MTH LOW OCCURRENCES OT HITS.

Rt CORE BOHNG LOCATION

TRMTARr OR EXSCHAROE ROUTE TO THE PASSAK WVW

RANSECt e tMB Hi SEQUCMT SAUPLfltG HUM5CCT

230+00 USAGE NVER STATKMMO
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PCB PRP Locations and PCB Source Areas in
Harrison Reach of the PRSA

- Commercial Solvents
-Falrmont Chemical

-Thomuett/Hllton Davls
-Chris Craft/Montro»«

TBAU.Y WFUJENCED FLOW

SEVER OUTFAU.

• CSO OUTFAU.
* WSTORK AMD PRESENT DAT OUTFALLS

|̂  "~| PRP FAQUTY OUTLINES

^P HKHEST PCB AROCLQR OR CONGENER CONCENTRATION

A TOP W PCS AROCLQR OR CONGENER COMCCNTRADOMS

TOP »I PCS AIKXLOR OR CONOCNCt)

O CONCENTRATKMS. MCLUOCS AU. SKHFICANt
CONCENTRATIONS FROM PCB AROaORS AW
CONGENERS WTH LOW OCCWMEHCES OF HITS.

X200 B CORE BORING LOCATION

• 1NBUTARY OR MSOtARGE ROUTE TO ME PASSAC MnEH

— ^ — UNOERCROUNO FLOW ROUTE

TRANSECT a 1B90 M 5EDHCNT SAHPUNC TRANSECT

210^00 USAGE mWR STATKMNC

t/x/m 5flt-*4-ax au* u
833920022



PCB PRP Locations and PCB Source Areas Along
Harrison Reach Northeastern Riverbank

SludQ* moUrtal MpOSitrt Ot MSLA 1-0
from DHOTI and Haod Oil «tiich proc«*Md

wait* on*

HIGHEST PCS AROCLOR CO CONGO** CCMCO4TRA1KM

TCP MPCB AROCLOR Cft CONGENER CONCENHUTKMS

TOP mi PCS MOCLOR OR COHCEJCR

CONCCNIRATKNS FROV PCB AROCLOR5 AW
CONGENERS HI1H LOW OCCURRENCES OF HITS.

Rl CORE 80RWC LOCATION

OR DISCHARGE ROUTE TO THE PASSAtC

UNDERGROUND FLOW ROUTE

1M9 Rl SEDIMENT SAMPLING TRANSECT

USACC RtVOt STATHDNINC 833920023



PCB PRP Locations and PCB Source Areas Along
Harrison Reach Southwestern Riverbank

Thom«s«tt/Hilton Davit
PCS contQmjnotion detected ot facility transformer pod
Production of phtnolocyonine dyes known to generate PCS

Purchased 5460 products from Monsanto

Purchased Thcrminol Aroclor 1248 heat transfer oils,
Aroclor 1254. and Aroclor "5460" products from

Chris CraftflHontroM
Montrpse ____________________

ank of site operator. SCA ChemicolAroclor 1260 (21Q __________________
50 ppm Aroclor 1260 in SCA process sump system

TOALLY INFLUENCCO FLOW

STORM SEVER OUTFALL

CSO OUTFALL

WSTOfVC AND PRESENT DAY OUTFALLS

PRP FACILITY OUTLINES

HIGHEST PCS AROaOR OR CONGENER CONCENTRATION

TOP Ot PCB AftOaOR OR CONGENER CONCENTRATKMS

TOP ZSXPCB AROCLOR OR CONGENER
CONCENTRATIONS. INCLUDES ALL 9CWICANT
CONCENTRATIONS FRCtt PCB AROCLORS AND
CONGENERS »1H LOW OCCURRENCES OF HITS.

B CORE BORING LOCATION

TWUTAAY OR OtSCHAftCE ROUTE TO THE PASSAK RIVER

UNOCRGROUNO FLOW ROUTE
IM3 SEDMCNT SAMPLING TRANSECT

"SAGE RIVER STATWNWO
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PCB PRP Locations and PCB Source
Areas in Newark Reach of the PRSA

208

LEGEND;

TIDALLY INFLUENCED FLOW

STORM SEWER OUTFALL

CSO OUTFALL
HISTORIC AND PRESENT DAT OUTFALLS

PRP FACILITY OUTLINES

HIGHEST PCB AROCLOR OR CONGENER CONCENTRATION

TOP SX PCB AROCLOR OR CONGENER CONCENTRATIONS

TOP 25X PCB AROCLOR OR CONGENER
CONCENTRATIONS. INCLUDES ALL
SIGNIFICANT CONCENTRATIONS FROM PCB
AROCLORS AND CONGENERS WITH LOW
OCCURRENCES OF HITS.

Rl CORE BORING LOCATION

————— TRIBUTARY OR DISCHARGE ROUTE TO THE PASSAIC RIVER
- _ _ - UNDERGROUND FLOW ROUTE

TRANSECT 8 1995 Rl SEDIMENT SAMPLING TRANSECT

230+00 USACE RIVER STATIONING
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PCB PRP Locations and PCB Source Areas Along
Newark Reach Eastern Riverbank

m- __^
1!

E

«M fi:

PCB contaminoted condensote material
from PSE&G facilities stored at site

LE2ENJ}:

MTJ| TIDAUY INFLUENCED FLOW

® STORM SEWER OUTFALL

ffi CSO OUTFALL

A HISTORIC AND PRESENT DAY OUTFALLS

PRP FACILITY OUTLINES

HIGHEST PCB AROCLOR OR CONGENER CONCENTRATION

A TOP 5X PCB AROCLOR OR CONGENER CONCENTRATIONS

O TOP 25% PCB AROCLOR OR CONGENER
CONCENTRATIONS. INCLUDES ALL
SIGNIFICANT CONCENTRATIONS FROM PCB
AROCLORS AND CONGENERS WITH LOW
OCCURRENCES OF HITS.

208
X Rl CORE BORING LOCATION

^——^^— TRIBUTARY OR DISCHARGE ROUTE TO THE PASSAIC RIVER

_ — — — UNDERGROUND FLOW ROUTE

TRANSECT 8 1995 Rl SEDIMENT SAMPLING TRANSECT

230 tOO USAGE RIVER STATIONING

833920026



PCB PRP Locations and PCB Source Areas in Kearny and
Arlington Reaches of the PRSA

FREY INDUSTRIES/PPG

•/M/M ttt-M-m. an u

LEfiEMQ:

INFLUENCED aow

STORM SEWER OUTFALL

CSO OUTFALL

HISTORIC AND PRESENT DAY OUTFALLS

PRP FACILITY OUTLINES

HIGHEST PCB AROCLOR OR CONGENER CONCENTRATION

TOP 5X PCB AROCLOR OR CONGENER CONCENTRATIONS
TOP 25X PCB AROCLOR OR CONGENER
CONCENTRATIONS. INCLUDES ALL SIGNIFICANT
CONCENTRATIONS FROM PCB AROCLORS AND
CONGENERS WITH LOW OCCURRENCES OF HITS.

208
Rl CORE BORING LOCATION

^—^— TRIBUTARY OR DISCHARGE ROUTE TO THE PASSAIC RIVER

- — — - UNDERGROUND aOW ROUTE

TRANSECT 8 1995 » SEDIMENT SAMPLING TRANSECT

USAGE RIVER STATIONING

833920027



PCB PRP Locations and PCB Source Areas Along Kearny Reach
Western Riverbank

PCS 1260 identified on site
Storage of Con-ED transformer oils
in four 24,000 qollon tgnhs on site

MACARTHUR
PETROLEUM

a
A

O

LEGEND;

TIDALLY INFLUCNCEO aOW

STORM SEWER OUTFALL
CSO OUTFALL

HISTORIC AND PRESENT DAY OUTFALLS

PRP FACILITY OUTUNES

HIGHEST PC8 AROCLOR OR CONGENER CONCENTRATION

TOP 3* PCB AROCLOR OR CONGENER CONCENTRATIONS

TOP 2M PCB AJKXXOR OR CONGENER
CONCENTRATIONS. MCUIDES ALL aGMFKANT
CONCENTRATIONS FWOM PCB AROCLORS AND
CONGENERS WTH LOW OCCURRENCES OF HITS.

208
X n CORE eoRHC LOCATION

^̂ ^̂ ^̂ M TRCU7ARY OR DISCHARGE ROUTE TO THE PASSAtC WVCR

•• ^ ^ —— UNOERGROUND FLOW ROUTE

TRANSECT 8 IMS SEDIMENT SAMPLING TRANSECT

230+00 USACE MVER STATUNtNC

833920028



Conclusions: PCBs in the PRSA
r^lr-lo A .. , . f• rKoA sediments coFrta îBiiiSl̂ /̂ isa concentrations OT
D /^ Q £» -

• Numerous potential sources of PCBs to PRSA
sediments have been identified - these "PRPs" include
historical users and handlers of PCBs and PCB-
contaminated products.

• PCB-contaminated soil and/or groundwater exist(s) at
many of these PRPs' upland locations.

• Many of these PRP locations have historical and/or
a present day discharge pathways to the PRSA.
| • Additional investigation will reveal more PRPs - both
I within the PRSA as well as the PRRI area. m

TIERRA SOLUTIONS, INC.
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Wogn^r Electric (Cooptr 1ndu*tH«S^ .- - "

PCB PRP Locations in the PRSA
LEGEND:

PRSA PRPs NOTICED BY ERA AS OF
SEPTEMBER 2002

PRP LOCATIONS

TIDALLY INFLUENCED FLOW

TRIBUTARY OR DISCHARGE ROUTE
TO THE PASSAIC RIVER

UNDERGROUND FLOW ROUTE

CSO DISTRICT

1995 SEDIMENT SAMPLING TRANSECT

USAGE RIVER STATIONING

Hoi Subi'-Mgmt. Ri»(irc<C«n(»r

833920030
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Diamond M*od 01 R*flnho
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PSE*C EMM fan. Station
PSE*C Horrhon CM P

Slgno Trodtm/lMO Ihomo* St 3U
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For Next Time:

in the PRRI Area
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Dioxin in
P^pliĵ l|jf&

Area
MVB | • I |B^k f*^% l11111^ t 1^^^^^^W>^^^^^^^^^^f^^l^^ff^^^l^^!^'-^^K^^^^f 4 | ||There exist PRPs tnaila«lleis»pi©ducts and employedi • i • ii i i • <i • i 11processes utilizing chlorinatea phenols -just like the
former Diamond site.
There exist PRPs that handled chemicals and employed
processes identified by USEPA as associated with the
formation of dioxins.
Sampling for dioxins at these PRP locations has been
limited; but dioxins were detected where sampling was
conducted .
Many of these PRP locations have historical and/or
present day discharge pathways to the PRRI area.
Additional investigation is required.

TIERRA SOLUTIONS, INC.
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ofDi
Provides backgrooKidBn the formation of
dioxins.
Identifies more than 100 PRPs in the area
associated with actual or likely dioxin
generation.
Provides evidence regarding 5 of these
PRPs.

00ww
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10ooww
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DIOXIN SOURCES
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Habitat Characterization

Objectives

Identify key habitafeJhatremain in the
PRSA
Characterize/quantify shoreline habitats in
the PRSA
Delineate intertidal mudflats

833920035



Methods

Visual/videotape*SHCî Trf shorelines
throughout PRSA in Fall 1999 and Spring
2000
Low and high tide surveys
Classify/quantify shorelines into four
categories — aquatic vegetation, bulkhead,
riprap, mixed vegetation

833920036



Shoreline Habitat Classification Categories

Category Description
Aquatic vegetation Represents shoreline habitatstoniigosed of emgrgferit wetland plant species such as Spartina

altemffiora or Phragmites. Areas of aquafe vegetation often occur as narrow bands of vegetation
near the top of the intertidal zone, typically with intertidal mudflat below.

Bulkhead Consists of horizontal or vertical wood timbers, metal sheet pile, or large stone blocks constructed to
form a vertical face perpendicular to the water surface

Riprap Includes cobble to boulder-sized stone and/or concrete rubble placed along the shoreline on a
sloped bank

Mixed vegetation Represents areas with aquatic vegetation interspersed (laterally and/or longitudinally) with riprap
and/or bulkhead. Areas of riprap shoreline with significant over-hanging riparian vegetation were
also included as mixed vegetation to acknowledge the minor contribution to aquatic habitat provided

___________by the adjacent riparian vegetation.___________________________________

Typical Bulkhead
^v%;--v£3^n"ixptf8ft»xM&(^*>:-- ':^'^n:S^•^^•^si^^:.?.;>.^F>---5:;s>^^-'^:>;^^:-•^^;«:a••-^i-•:Ji-;;l••^^•
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Bulkhead, Riprap, Outfalls

Mixed Vegetation/Mudf lat

833920038



Left Bank
Shoreline Habitat Type Linear Feet Percent of Total Linear Feet Percent of Total
Bulkhead
Riprap
Mixed vegetation0

Aquatic veaetation

1,219
4,128
883

1.407

16%
54%
12%
18%

4,994
2,873

0
0

63%
37%
0%
0%

Total shoreline (feet) 7,637 7,667

Notes:
8 Right bank facing downstream (e.g., western/southern shoreline).
" Left bank facing downstream (e.g., eastern/northern shoreline).
c Mixed vegetation refers to areas of aquatic/upland vegetation interspersed with riprap or
c bulkhead and areas of riprap shoreline with significant overhanging riparian vegetation.

Left Bank"
Shoreline Habitat Type Linear Feet Pefclhfbf Total Linear Feet Percent of Total
Bulkhead
Riprap
Mixed vegetation'
Aquatic veaetation

4,524
4,508
2,171
519

39%
38%
19%
4%

3,131
4,037
3,409
1.917

25%
32%
27%
15%

Total shoreline (feet) 11,722 12,494

Notes:
* Right bank facing downstream (e.g., western/southern shoreline).
b Left bank facing downstream (e.g., eastern/northern shoreline).
c Mixed vegetation refers to areas of aquatic/upland vegetation interspersed with riprap or
c bulkhead and areas of riprap shoreline with significant overhanging riparian vegetation.

833920039



PRSA — Newark Reach

Left Bank"
Shoreline Habitat Type Linear Feet Percent of Total Linear Feet Percent of Total
Bulkhead
Riprap
Mixed vegetation0

Aquatic veqetation

6,860
1,562

0
0

81%
19%
0%
0%

5,973
1,796

0
0

77%
23%
0%
0%

Total shoreline (feet) 8.422 7,769

Notes:
" Right bank facing downstream (e.g., western/southern shoreline).
" Left bank facing downstream (e.g., eastern/northern shoreline).
0 Mixed vegetation refers to areas of aquatic/upland vegetation interspersed with riprap or
0 bulkhead and areas of riprap shoreline with significant overhanging riparian vegetation.

a^

Lett Bank"
Shoreline Habitat Type Linear Feet Perccnfdf Total Linear Feet Percent of Total
Bulkhead
Riprap
Mixed vegetation0

Aquatic vegetation

4,802
526
0
0

90%
10%
0%
0%

3,214
800

1,189
0

62%
15%
23%
0%

Total shoreline (feet) 5,328 5,203

Notes:
" Right bank facing downstream (e.g., western/southern shoreline).
6 Left bank facing downstream (e.g., eastern/northern shoreline).
0 Mixed vegetation refers to areas of aquatic/upland vegetation interspersed with riprap or
0 bulkhead and areas of riprap shoreline with significant overhanging riparian vegetation.

833920040



Left Bank"
Shoreline Habitat Type Linear Feet PiJTOHWfotal Linear Feet Percent of Total
Bulkhead
Riprap
Mixed vegetation0

Aquatic vegetation

573
70
0
0

89%
11%
0%
0%

0
30

655
0

0%
4%
96%
0%

Total shoreline (feet) 643 685

Notes:
* Right bank facing downstream (e.g., western/southern shoreline).
" Left bank facing downstream (e.g.. eastern/northern shoreline).
c Mixed vegetation refers to areas of aquatic/upland vegetation interspersed with riprap or
" bulkhead and areas of riprap shoreline with significant overhanging riparian vegetation.

Shoreline Habitat Type
Bulkhead
Riprap
Mixed vegetation0

Aquatic vegetation

Right Bank" Left Bank"

Total shoreline (feet)

UnearFeet Percent of Total
17,978 53%
10.794 32%
3,054 9%
1.926______614____

Tolal Shoreline
UnearFeet Percent of Total

17,312 51%
9,536 28%
5,253 15%
1.917______6%

Linear Feet Percent of Total
35,290 52%
20,330 30%
8,307 12%
3.843______6%

33,752 34,018 S7.770

Note»:
* Right bank facing downstream (e.g., western/southern shoreline).
b Left bank facing downstream (e.g., eastern/northern shoreline).
c Mixed vegetation refers to areas of aquatic/upland vegetation interspersed with riprap or bulkhead and areas of riprap shoreline
cwith significant overhanging riparian vegetation.
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Key Habitats in PRSA

Intertidal mudflats (although very
degraded)
Frank's Creek confluence area
- Limited Spartina alterniflora stand
Lawyer's Creek confluence area
- Mixed Phragmites australis and Spartina

stand

Typical Mudflat Area
istejs%-^ti>&*'$-1KWi: rH*3©g^r.T!SJ^#r:r&^*i^-ja^^ ^
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Typical Mudflat Area

River Bottom Habitat
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Losses in the Newark Bay Estuary
&3&$W

Year Cumulative Percent Loss
Pre-1816a

1870
1905
1932
1940
1954
1966
1976
1989
1997

18,166
15,790
11,968
11,180
8,738
5,574
3,570
3,058
2,921

26
36
51
54
64
77
85
88
88

1 Based on sum of mapped wetlands in 1870 and reported wetlands
losses for period of 1816 through 1867.

•"•l!!!!̂ ^

Tributaries in the Lower Passaic River and Newark Bay^m^ra*^^^^:£^ '̂̂ ^s^s^imi-s?K%i^^^s?M*fc£

River/Creek

Bound Creek and Tributaries
Maple Island Creek and Tributaries
First River and Tributaries
Unnamed Passaic Tributary Creeks
Kearny Marsh Tributaries
Great Meadow Brook and Tributaries
Oyster Creek and Tributaries
Upper Newark Bay Tributaries
Other Newark Bay Tributaries
Total Lost

Length Lost
(ml)_____

18.1
13.2
6.0
0.7
1.2
6.3
2.3

10.9
20.2
76.6
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Lawyer's Creek Confluence with PRSA

Frank's Creek Confluence with PRSA
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Conclusions

Wetlands limited"paniairilf to degraded
intertidal mudflats and fringe vegetation
Majority of shoreline (>80%) consists of
bulkhead and riprap = very little habitat
value
Less than 10% of the shoreline area
contains aquatic/wetlands vegetation
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^^SSSaamma/stma^^mf^afm

Objectives
ir-j;-.('••• ii;:;--,E:f-;»E^KS:">:'.:-i"' "'if; vlrrtJl •':*.>:? S=i';:.:-f-:'*";Si1i' ViJlSi-:-.!'̂

Compare structcrrerandrcomposition of
benthic invertebrate community in PRSA
to Mullica River reference area
Contrast differences between stations in
PRSA
Conduct sediment quality triad (SQT)
assessment
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Methods

15 PRSA stations^pegjgftce area stations
Fall 1999 and Spring 2000 sampling
3 replicate samples per station (middle sampling
grid)
Modified Van Veen sampler — biologically active
zone (about 0- to 6-inch depth)
Identification to lowest practicable taxon
Assessment of community structure/composition
metrics

Results

High inter-station îriability in both PRSA
and reference area
Seasonal variability
Many "impacted" stations in PRSA
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•»*
P*SA

Number of Indlviduafs

Number of taxa

Shannon-Wiener Diversity H~

Pletou's Evenness

Brttouln's Diversity

Swartfs Dominance Index

Structure Metrics

The total nufflbW^o r̂MMPIn^UMplft̂ tM '̂humbers of indrvlduali in a particular sample may indicate that
the sample Is dominated weo r̂riinptBd by opportunistic species (e.g., tubrficid otigocheetet or other tolerant
taxa).

The total number of species (ortaxa) In a sample. Low numbers of taxa indicate potentially stressed areas.

Commonly known a* Shannon's H'. It is a measurement of species diversity tial has been widely used
throughoul the Wotogicd Weratuw. (n general, low diversity values (e.g., 1.0 or less) may Indicate a potentially
more stressful envirorvnerit tan cornrnunttl«s wtth hiô er divarsrty values (B.g., 3.0 or more).

The minimal level of difference between observed species abundances and those from a hypothetical
aggregation of spades that haw maximum diversity. Higher evenness values suggest a greater equitable
distribution of Individuate' among taxa whereas low values suggest that this distribution Is less apparent

A more refined version of Shannon's H' that Is an estimate of diversity that is tee of sampling error.

This index Is defined as the minimum number of taxa that makes up 75 percent of the sample abundance. The
greater number of taxa that comprise 75% of tie sample, the greater the dhwsity in that sample.

Virginia Province Index of Botfc Integrity <IBI) The Virginia IBI uses a variety of benthic metrics ir̂  consider functional and sinictural etorr̂
invertebrate community. Values of 101 calculated at 'impacted* sites that are within the range of values calculated
in reference areas are considered simitar.
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Percent abundance of Crustacea

Percent potation-tolerant organisms

In general, Crustacea (partjc r̂ĵ mjhjpods) are largety recognized at tax* that are sensitive to pollutants in
aquatic environments. Their presence In samples (expressed « a percent of the total number of spedes) Is
considered a good Indicator of non-toxic condKlona and favorable habitat In the substrate.

Represented maWy by opportunistic oHgochaeles thai wM typfcaNy dominate (or co-domlnale) samptes h
stressed aquatic envfronmenls. The sum of Individuals In these taxa are calculated and expressed as a relative
contribution (%) to the total number of individuals in the sample.

eerthrcrhffil

Station

Number of
Individuate Number

(Ind/m'l of Taxa

BrHlouin Swartz'a Virginian
Diversity Dominance Province

(HI Index Blotlc Index

7
8
9

10
11
12
13
14
15

Reference Area
21 841
22 1.609
23 101

2,855
1,072
1,261
1,145
1,507
725
681
754

1,290
I,087
II,913
9,971
217

1,493
1,623

0.40
0.64
1.0

0.23
0.50
0.76
0.60
0.79
0.71
0.069
0.71
0.29
1.6

0.36
0.71

1.5
0.73
0.95

0.29
0.46
0.51
0.21
0.36
0.43
0.38
0.49
0.51
0.10
0.64
0.42
0.90
0.52
0.51

0.73
0.35
0.87

0.39
0.63
0.98
0.22
0.50
0.75
0.59
0.78
0.71
0.067
0.71
0.29
1.6

0.36
0.70

1.5
0.72
0.91

-1.6
-0.84
-0.72
-1.1
-0.62
0.86
-0.24
-0.042
-6.8
-7.0
-66
-56

0.090
-9.6
-9.3

1.7
1.7

-0.73
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munity

Station Cm»Uc««i Om«ni5fni
PRSA

8%
20%
8%
4%
3%
16%
4%
17%
0%
0%
0%
0%

27%
0%
0%

Refannco Ana
21 72%
22 94%
23 ____57%

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

2%
0%
14%
0%
0%
0%
2%
6%

93%
99%
100%
100%
13%

100%
99%

0%
0%
0%

T r̂lffP^ f̂fr̂ ^TOOTiiTitrntty1

12000

10,000

8'°°°

S
6,000

4,000

2.000

R»r*TMic«ArM

N • 9

PRSA

N - 49
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PRSA

N-4S

Rctaranc* A

N"«

PRSA R«hranc« Araa

H-4S N->

Spring 2000

Beninic inveneDrate uommumiy Assessmeni:

PRSA R*f«r«ftc« Ar

N-45 N *l

Fall 1H>

PRSA R«taranc« ATM

H »4S N-B

Spdn02000
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Benthic Invertebrate Community

PRSA

N-45

PRSA

N-48

Brillouin Diversity
- : ' - : - ;« :>CV:V :«--=--. . . ' • • , » < - . . . . - . : . ; . - . : . ; • . - - . . ' :'.,-:. .^-1.=. - ,X-=- ; =«>: fv V-i . Si*'" E : 5

PRSA

N-45
FWvranc* Localtdn

N-9
PRSA
N-45

1999
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Swartz's Dominance Index

Location
H-3

PRSA
N-4S

"-•fwwtc* LocatlM
N-9

Virgi
10

0

| -10

0 -20

?
£ -30

1-

-50

-60

16

nian Province Biotic Index
.............................

i

•;E^;-r -- '- -^^-••-••JSf'-^-- :.̂ -M: v •,:-•>-. fr, v

'.;ixii:4.i-^!:-

PRSA R*f*r*rc« Location PRSA RaTarwic* Location
N-45 N-9 N-45 N-9

1999 2000 jjg^
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»g|J|||J|,.£ ̂

Bentnic Invertebrate Community Assessment: Percent

__£3————

PRSA

N-4S N-»

F«i IMS

PR5A Ratoranci Ara*

N - 49 N " 9

Spring 2000
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Number of
Individuals

Number of
Taxa Shannon'1 H'

Virginian
Province

,,:v:-.v^s.̂ ^-;î -^-^^-..«^^--3w|trtz index of Abundance of
Pi#k>uV Dominance Blotk Abundance of Poflutlort-
EyeneM Brlltouln'a H Index Integrity Cmauicaa tolerant Taxa

above
Reference
Area range
(>1,609/m2)

within
Reference
Area range

(101-
1.609/mz)

below
Reference
Area range

below below below below below
Reference below Reference Reference Reference Reference Reference below above
Area range Area range Area range Area range Area range Area range Reference Area Reference Area

(<3) (<073) (<0.73> (<0.72) (<1) (<-0.73) range (<57%) range (>0%J

within within within
Reference within Reference Reference Reference
Area range Area range (0.73 Area range Area range

(3-8) -1.5) (0.73-0.87) (0.72-1.5)
above above above

Reference above Reference Reference
Area range Reference Area Area range Area range

(>6) range (>1.5) (>0.a7) (>1.5)

within within within
Reference Reference Reference Area wftNn
Area range Area range (- range (57 - Reference Area

(1 -3) 0.73 - 1.7) 94%) range (0%)
above above

Reference Reference above
Area range Area range Reference Area

|>3)____(>1.7) range (> 94%) NA

Note:
- NA - Not applicable

No of MnMuii* '
No otTkxa
AbundwwaofCntttKM
Abundww* of ToNannl Tsxa '
Ptatau1* EVMMM
Shannon1* K
VkgMa IBI

' For ftanumbw of IfKlvkluaharM) abundance of totonnltoxa
b)wtthlni«r«ninc*ranv«> good; c) b*o* nffnwnc* rang* • •veNlarri. far 9m rwnainlng melrlc*. WM Mhwring nokc VMM aligned for it achPRSAm«f«ranca Anacomparteon: a)abova

apM- •nc«N«nt; b) within r*towncearaa • good;c}b«kwnfminc> arM • poor
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Community Condition

Conclusions

Benthic invertebratiacorrifrnunities in PRSA
are different than those in the RA
PRSA has high number of pollution-
tolerant taxa, low number of crustaceans
(pollution-sensitive) = chemical impacts
"Quality" of benthic invertebrate
community varies between PRSA
stations — generally poor relative to RA _
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Fish Community Characterization

Objectives
i^^-^^^'^K^^^^f^^^^^^f-'^'^f«S^^^S^^^

Characterize fisfriesHffiatarilty of PRSA
semi-quantitatively on a seasonal basis
(Late Summer/Early Fall 1999, Spring
2000)
Use surveys to confirm/select
representative species for contaminant
tissue sampling program
Conduct qualitative pathology investigation
on fish not collected for tissue samples
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Methods

Three target sarrTp;ing:areBs/stations in
PRSA — lower, middle, and upper river
Multiple gear types — gill nets, eel traps,
minnow traps, crab traps
Intensive fishing effort in Late Summer/
Early Fall 1999 (herein referred to as Fall
1999) and Spring 2000 — driven by tissue
targets

Methods (cont.)
- : - < * - : . . . , - .' -,„.. , }.;:. ,:: " . - - . . ,'! :: . '-\l- -' .'.'1,---,.^: :=. - ,*",$ =.:,'= V"' . _ '.-: .-I O,-S*-'/. ' , '- :-' '..-•-.--- 'X, :,E-i.'*t. 5.V~ •£- > -'.'., ? :-\-.*-.-; :-:. : .: ~--'^.'----•-,ill:

:fy/:!.^^^-^^t-^w-^=^srs^r^---?^-.»:r^Sii!s*i:{

Length, weight, arad:̂ trrology information
collected for several species
Minnow traps set at 15 PRSA stations to
collect mummichog tissue samples
Abundance, dominance, and catch-per-
unit-effort (CPUE) calculated
No reference area for fish community
investigation
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2000 D 2000 I

|~Rgur» 1. Passaic River Study Area Fish Sampling Stations

i^sf^fsp^ctek°em^
^HM^&i^S^

Common
Nftmc
American eel
Atlantic menhaden
Atlantic silverside
Blueback herring
Blucfish
Blucgill
Brown bullhead
Channel catfish
Common carp
Gizzard shad
Green simfish
Inland silverside
Largcmouth bass
Mummichog
Redear sunfish
Spotted hake
Striped bass
Striped killifish
Summer flounder
Weakfish
White catfish
White perch
White sucko-

^^^K^^.
Anguilla rostr^j^,^
Brevoortia tyranma
Menidia menidia
Atota aestivalis
Pomatomia saltatrix
Lepomis macrochinu
Ameiuna nebulosus
Ictalurus punctatus
Cypriniu carpio
Dorosoma cepedianum
Lepomis cyanellus
Menidia beryl Una
Microptena lalmoides
Fundulus heteroclilia
Lepomis micralophus
Urophycis rcgio
Morone saxatilis
Fundulus majalis
Paralichlhys denlatus
Cynoscion regalis
Ameiurus catus
Morone americana
Catastomus commersoni

.".̂ .."Fijli Cauiht
""¥$[1999 Sorit

X
X
X
X
X

X

X
X
X
X
X
X

X
X
X
X

X

ie20QO
X
X

X

X

X
X

X

X
X

X
X
X
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Number of Fish Caught in the PRSA

American Htantc. AHanllc Gizzard Mummicrog SHf»d Dan WNH perch Olhar
m inemiaden aUvsrskto shad Spadoa

"Other Species" category
includes tdueback herring,
Mueflsh, bluegill, brown
bullhead, channel catfish.

sunfteh, largemouth bass,
redear sunfteh, spotted
hake, striped kMifish,
summer flounder, weakfish,
white camsh, and white
sucker. Excludes incidental catch

for each gear types (e.g..
sitversydns in gill nets).
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•Other Species' category
includes biueback herring,
Wuefish, bluegll. brown
bullhead, channel catfish,

sunfish, largemouth bass,
redear sunfish, spotted
hake, striped krilrfish,
summer flounder, weakfish.
while catfish, and white
sucker. Excludes incidental catch

for each gear types (e.g.,
silverskJes in gill nets}.

TfeTcenTCPUEuominance of FishCaught minePRS/T
)ined Fall 1999 and Sprina 2000*̂ K^J3^^s^ ;̂:.̂ '̂*̂ 5l̂ !̂ £?!̂ ;̂

•Other Species' category
includes biueback herring,
bluefeh, Uueglll. brown
bullhead, channel catfish,
common carp, green
sunfish, largemoutrt bass,
redear sunfish, spotted
Saks, striped killiflsh,
summer flounder, weakfish.
white catfish, and white
sucker.

10

Excludes incidental catch
for each gear types (e.g.,
silversides in gUI nets).
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CPUE for Fish Collected by Gillnet from the PRSA

AttwXIc atueback
menhaden herring

CPUE for Fish Collected by Gillnet from the PRSA
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CPUEtor Fish Collected by Glllnet from the PRSA^y
Station and Season

Atlantic Blueback Btuefish Common Gizzard shad Striped bass White perch
menhaden herring carp

CPUE for ATI Fish Species collected oy Gillnet
PRSA by Station and Season

• >•:•-*--" - -;-;;v-"-: ; . - \- , ;:,-„ .:;, -- ••:;-^:^:^"<*:'^.ryi':^^^V.^:/-^rt-t^:i;.^^-^?"-^¥^r:t.r--^r':- --:"?- :~:;-§;«;.-•;;?--^-:^ --:- - -.•_ ̂ -

Total All Species
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<&

.^fni*e&

mwammmv

T^amm®%mafa&%mf*^.~
mm*..

-~tJnTfrr?rarT^t0^
•^:^&^i^^v^:<^*^J*'̂ :^ '̂\^!iyl^

• <c«nbiiedF>ri!i»9liitSi>rf>r2*o«
*ysf,i:m<i2aiia?fjiijf KssftssssssPiMB1- weickt («>

American eel
Atlantic menhaden
Blueback herring
Bluefish
Brown bullhead
Channel catfish
Common carp
Gizzard shad
Striped bass
Weakfish
White catfish
White perch
White sucker

Notes:

N'
20
57
9
6
2
I

7
50
48
2
4

I64
1

R..ir»
230-630
86-375
225 - 265
176-335
278 - 280

-
460 - 730
352-495
206-730
220 - 234
122-360
132-310

-

• jgg.
307
240
247
279

193
562
442
396
227
280
206
425

1 Only intact fish for which complete measurements were a
k SD = Standard Deviation

15

«,Wf||-

67
13
68
1.4
-
88
29
137
10

109
40
-

sw>*R»nee
20 - 499
9-691

95 - 197
53-112

320-321
-

1,400-3,487
391 - 1,763
88 - 3,682
102 - 143
237 - 764
41-428

-

Men
120
340
130

99.7
321
78

2573
1103
933
123
482
161
965

SD*
119
154
29
23

0.71
-

717
275
924
29

244
90
-

vailable (length, weight) were included in this analysis.

____ _ _

™""W'

CPUE for Mummichog Collected from the PRSA

,l .la

Fall 999
Spring 2000

OBoChSe.itmt

1 2 3 4 S 10 11 12 13 14 15 Total
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StMioH (») (mot) *m*«™«,™,-S''" (I)
F.ll \W>
Sprln| 2000
CunMlKl T.I.I

1233 41-114
158 45-110

1391 41-114

66.7
69.8
67.1

14.4
14.4
14.4

1.0-21
1.0-19
1.0-21

4.7
4.7
4.7

3.9
3.5
3.9

U>|tliR»(e Averiie Leiftb L.«tlh
(mm) (am} SD'

Av«r.g< Wdght
(.)

Sprint 2000
Cunbixd Tol.l

40-117
45-130
40-130

70.1
79.2
7(1.8

16.6
16.5
16.8

1.0-31
1.0-28
1.0-31

5.7
7.9
5.9

S«lRld«
M : F

F.K 1999
Sprng 2MI
Combined Tol.l

1 : 1.45
1.0:0.99

1 : 1.40

Notra:
* SO - standard deviation

Weijkl
SD'
5.0
5.0
5.1

0PUE for BIBe €?rab"6ollected"b\r

Sampling No. ofUFlBr"" No. of
Event _____ Collected' Traps Set CPUE

Fall 1999 1269

Spring 2000 231

Combined Total 1500

262

88

350

4.84

2.63

4.29

Notes:
aThis number includes crabs collected that were not measured in
a length-weight analysis.
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and WeigntsroTBruie Crab

Sampling
Event

No. of
Crabs

Length
Range
(mm)

Average
(mm)

Length
SD'

Weight
Range

te)
Fall 1999

Spring 2000

Combined Total 1,439

1,210
229

64-192
161 -158

61 - 192

121

110

119

16 34-269
16 13-217

16 13-269

Notes:
1 SD - Standard Deviation

Weight
Average

(E)
106
85

103

Weight
SD'
39
29

38

Suppleme.iitaFFrsl1^6t) I lection

_ I . . . *iJ"4ji*5Sfi^.--.V4*,sr™:!if*l*iSNot a community suwe
* ••-"-*'-* 3*

Focused collection effort for supplemental fish
tissue data - edible fillets for human health risk
assessment
Target species:
- American eel
- Catfish (i.e., catfish or bullhead)
- Carp
Multiple sampling gear types
One week sampling effort
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..-̂ .-SllQUnSU .̂. er ____
Supplemental Fish Collection Efforts -

Sp.cl..

S.r-pMn. S.mpltat
O««rTyp« Location
E>l Trap*

GUN**

FrtrtllnM

ri*pn*U

iililiii
i
i
3

1

a 2

i

2

iilllill
2

2

9 1 1 2

1 9 3
1 3

1

Mote:
— ' iimpllng not conducted.

21

ivmwtmiSsKe^
-M<M&[--fl~$$$?m&*&*"

l4lT « i I «hiiHli
2

2 6
3

9 •
4 B

1

2
1 1

6

iiiihii
2

1

1 9
11

2 6

,

1 8 <

1 7 2
1 2
1 2 1 2

iliilin

- - _ _ . . _ - . .
if5-

T»B»A >QUnK>>
-s^sr

tp INC.

Conclusions

PRSA fish commatiitictelfmited —
dominated by mummichog and blue crab
Diversity appears low — likely due to
habitat limitations
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Preliminary

The Sediment Quality Triad
>$$:«-; ;= "̂<;-̂ n~F^ -:> SSsi MiSS iJ«5!Si4s«:S!¥ S3etii:j!»!;*T:ihJ ig '̂1^ :is«»^ S^ îs î̂ iSr̂ SiS^^^m^yS^aS^^^J -̂̂ fe ;̂5;!. ̂ ••5»;Sj«« f̂Ssm«^Sfe? -̂v-.̂ î s^^KK-̂

Sedimen^hemistfy
(contamTnaWtnalyses)

Sediment Toxicity
(laboratory
bioassays)

Benthic
Invertebrate
Communities

(community analyses)
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SQT Potential Scenarios

Strong evidence for W.Ji|jjy»j:t!^mftb«niic»l conlammatto
+• - - Chemical contaminants arrnonrac or bioavailable

+ • Unmeasured chemical or physical conditions exist that arc causing loxktiy
+ Impacts are not caused by chemical contamination

+ + Chemical contaminants maybe causing toxicity
+ + Unmeasured chemical or physical conditions exist that are causing toxicity and community impacts

4- - + Chemical contaminants arc not bioavaikble or community alterations are not dac to toxic chemicals

Note*:
"+" ** contamination, toxicity, and/or community alterations present
"-" * contamination, toxicity, and/or community alterations absent

Objectives
m^^M^x^^^^^M^^i^^^mmmi^^WM^^fmK ^3»^??S(S^?^msw

Compare sedlr^^^^^^^Detween the
PRSA and MullicsrTOfer reference area
Develop a qualitative, weight-of-evidence
description for each PRSA station
Rank and compare relative sediment
quality among stations
Identify which physico-chemical variables
may influence sediment toxicity and/or
benthic community alterations in PRSA
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Methods
S^«^W£®î ^S8^^

"??;*!?5g-a8

Chemistry,
"*

analyses documented-Hrprevious
presentations
Preliminary statistical analyses
- Comparison of PRSA to Reference Area (RA)
- Sediment quality guideline quotients (SQGQs)
- Nonparametric Spearman correlations
PRSA station classifications
Weight-of-evidence assessment

Steps in the SQT
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p ASSAM; RIVER
18*9/2000 SAMPLING STATIONS

thePRSAandMullica
aRlvef Reference»Area

MULUCA RIVER \
1M«2000 SAMPLING STATIONS \

PRSA Sediment Chemistry Data

Described in deteritUGftay 29, 2002
presentation
Chemistry data from central sampling grid
at each ESP station used in SQT -
synoptically collected with toxicity and
benthic invertebrate community data
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Figure 1. Passafc River Study Area and Sampling Stations

Chemicals Evaluated in the SQT
Inorganic Chemfcate

Aluminum
Antimony
Arsenic
Barium
Beryftum
Cadmium
Catdum
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury

Nickel
Potassium

Selenium
Slver
Sodium
ThaMum
Vanadium
Zinc

Dlbutyttln
MonobutyWn
Tributyttln

Potychlotlnsted &pt*nyis (PCBs)
Total PCBs • Sum of Homotogua
Groups

PotycbtorinBtBd Dtoenzo- p-Ooxfris and
Funns (PCD&Fs)

WHO TEQ(Flsh)

Hydrocarbons (PAHs)
Wetgnt PAHs (13)' [H-PAHs]

Molecular Weight PAHs (13)* [L-PAHs)
Total PAHs (13)"

SemMrfaHe Compounds
1,4-Oichlorobenzene
2.4-CHchtorophanol
bto<2-ElhytieKy1)phlhatate
Butyl benzyl phlhatote
CartoBZote
Dbenzofuran
DfcenzotUophene
r>n-Burylphlr>alate
DM>-Oct>tphthalate
N-Mtrosodiphenytamfne

Notee:
' Catculated using a HmHed congeoer set (13 PAH»| as described h Long el al., 1995.
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miim^^,. f> ^^ - •

Afwnk
Barium
BwyWum
Cadmium
Calcium
Chrornkm
CotHatt

Copper
Iron
Lead
MBgnMkim
MangwwM
Mwcury
Nick*
Polattium
Setenkmi
Sliver
Sodftm
ThaMum
Vanadium
Zinc

MfM.rf.WMOU*

Ammonia Nitroeen
Percent Fiow
Totd Orgnnic Cwbon

PH

— sw-r
rmAl>
miAo
rnukg
imAg
mglig
miAa I
mgAQ 1

IXDOl I
mulig 1
niDkg 1
mm 1
molk, 1
iflDfcg 1
mgltg 1
molt., 1
mutg 1
miAg I
mo*g 1

mDl<g 1
S 1

m»V, 1

PH Unto \

p ĵ̂ muMM-3
^^a^aK *̂***""

0,50
1.5

3,070
se
5.4
79

16.100
101

3.300
225
0.91
32

i 1.130
i NO 1-
i 1.4
i MO

0.48
21

I 346

S 81
i 30
i 9,300
i 0.59
i 6.8

15
Ml
1.2
B.7

6,450
182
14

273
40,600

334
9.480
861
5.8
48

4.930
i3 2.2

4.9
8,440
3.7
53
641

530
90

46,700
19
B.1

11
168

0.88
4.2

6,263
137
11
191

32,067
257

6,776
538
3.1
40

2.736
1.3
35

4,019
2.4
44
541

316
73

33.913
8.7
72

" 1/2 detection limit used to calculate iwog* If itafeon value WM • non-dated
NO > not detected,

;̂ gjg£ ImiJr mum **"-s**tlo"t*> Average

TributyKIn

fc î
m'MMtg$w

' 6.8

ycft
Total PCBs • Homotooue Croups

PCDD/F TEQ(Flsh)

^g/kg 15 10,900

1 ,4-Dktilorobenzene
2,4-Dfchtorophenol

190
560

MsE-EthylhaxyOphlhalato
Butyl benzyl ptithatate

_ja*a^
Carbazote
DI-n-Bulylphthalate
DI-TV-Octylpritt>atale
Dibenzofuran

pg/kg

_ Dlbenzothiophene
" N-NitriModiphenyiamm "WEg~

Note:
B1/2 detecBon limit used to calculate average If station value was a non-detect
ND * not detected.

1.1 BO
776
193 '
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Ratio-to-Reference (RTR) Calculations for PRSA

NO not diMnil m »n

. . . . . . . . . . . . . . . . . . 04 0.5 I,
O.B O.T 0.0 0.1 OT '̂̂ OagS f̂fi*̂ * "Q.S 0.1 0.5 M O4 0.8 OA 0.4

10

Ratio-to-Reference (RTR) Calculations for PRSA (cont.)

PM mu na ntn m« nm
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Sediment Quality-Gtrideline

Average concentratffffiDofindividual
chemicals divided by respective SQG
Average of these ratios calculated for each
station to give SQGQ
Sediments can be classified based on
average SQGQ

Katio of unem icai
Sediment Quality Guicleliaes(SQGs)

0.57 O. O.M

Trial PCBl - Honwloflu* GrouM

NO ND ND QQ1Q 0,010 0.022 0.006 0.014 0.02Q 0,013 0014 0.026 0.011 0012 0.014 Q.Q12 Q.092 O.OH

DWdrin and chtonJane vwre not detected In Ihe PRSA and Reference Area rn
Shading Indicate* rate of greater lhan 1,0
R - Rejected temple value
ND-Not detected

te Mmplna grid in ttie Fal 1999 ESP aemplng event
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Sediment Quality Guideline Quotients (SQGQ)

categories
the individual PAH* ER-

'1995) ̂ * onty 13 PAHcesttatodtn

ER-M Quotient (PAH Calculated usmg ER-Ma for the fofewi ng chemical*: A«.Cd. Cr, Cu, Pb. Hg.2-
IndtvUuei) Methylnaphlharane, Ot>an(a,n}anthrac an*. Acenaphlhane. Acenaphthy ton*. Anthracene,

Benz[a)anlhracene, Benzo(a)py rena, ChryMna. FHioranthane, Fkiorene, Naphthalene,
Phenanthrene. Py rene. Total PCB» ( homotogu*group«). Ag, Total DOT, and Zn.

SQOQ ER-M+ Mn

SQOQ ER-M * BEP

SQGQ ER-M*
PCOtUFTEQ

SQOQ All
benchmarks

Catetialad us tog ER-Me tor the foOo^ngchemteaH; A.. Cd. Cr. Cu, Pb, KB. K-PAH, L-
PAH, Total PAHi. Total PCBs (homolofluft group*). Ag. T otal DOT. and Zn ph* *
banchmarkvakjafor I*. PAH catagohwcateulatad using lham alhod of Long «tal.
(1995) with only 13 PAHi M Istod in KM individual PAHi ER-MQ abov«.

Calculal«diw<ngER-htafor IhcfbHowingchamicali: At.Cd. Cr, Cu. Pb,HB.H-PAH. L-
PAH. Total PAH», Total PCBa (homotoflu* group*), Ag, T otal DOT, and Zn pk» a
benchmark w«*u« for bia<2-«lriylrMxyl)phthalaM). PAH cafegoriat catculatad using Ih*
method ol Long el al. (1995) wilh only 13 PAHa at lilted kiltw individual PAHt ER-MQ
abova.

Calculated us ing ER-Ma tor tha fbttowi ng chamlealB: A». Cd. Cr, Cu. Pb. Hg. H-PAH, L-
PAH, Total PAHi, Total PCBt (homotogu* group*), Ag. T o4al DOT, and Zn ptus a
bandvnarkvahMfor PCDD/FTEQ. PAH catogor ia* calculated u«ing lh« m alnod ol Long
atal. (1995)withonty 13PAHiaaNatwiinlhaindividual PAHi 6R-MQ abova.

Calculated us ing ER-M» for (haFotkftrinBchamtcata: A«, Cd. Cr, Cu, Pb. Ha H-PAH. L-
PAH. Total PAHs. Total PCBs (homotogua groups), Ag, T otal DOT. and Zn p)u>
banchmarkvakjMforMn, andPCDD/F TEQ, PAHcatagorieacalculaMd utinglha
method of Long Hal. (1996) witti only 13 PAHs a» fwlad in the inrtv kJual PAH» ER-MQ
abova.

«,««««

SQGQs for the PRSA and RA
Station

PRSA
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

ER-M Quotient
(PAH categories)

1.9
1.6

0.86
1.9
1.7
1.8
2.5
1.8
3.3
1.9
2.5
2.0
2.1
2.0
2.1

î8M£#3S<i&8SM$SK^8$SW

ER-M QUOWMrt8*!(PAH ivnw«ii)r
1.5
1.4

0.79
1.6
1.6
1.6
1.9
1.5
2.5
1.5
2.2
1.8
1.8
1.6
1.8

5QGQER3

1.5
0.81
1.8
1.6
1.7
2.3
1.7
3.1
1.8
2.3
1.9
1.9
1.9
2.0

saga^Kssap^a^
saSQOQ'ERS
wgppjjISp-

2.2
1.6
1.0
2.2
1.8
1.9
2.7
2.0
3.4
2.1
3.1
2.3
2.3
2.1
2.3

rSQGQ ER-M +
PCDD/F TEQ

1.8
1.5

0.80
1.8
1.5
1.7
2.3
1.7
3.1
1.8
2.3
1.9
1.9
1.8
2.0

SQGQ All
Benchmarks

1.9
1.5

0.86
2.0
1.6
1.7
2.4
1.8
3.0
1.9
2.8
2.0
2.1
1.9
2.1

Reference Area
21
22
23

0.22
0.15
0.19

0.15
0.10
0.12

0.22
0.15
0.19

0.23
0.16
0.19

0.21
0.14
0.17

0.21
0.15
0.18

^^^
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Reference Area Sediments based on

Sediment
Type

NumbeToTSUGs
Exceeded

Average
SQGQ Value

0
1-4
5-9
S10

S0.50
0.51-1.0
1.1-2.4
52.41

Notes:
PRSA-specific classification system.
Reference Area stations contain Type 1 sediments.

A

SQGQ
Classification
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Steps in the SQT
ssisw&gs&a'if̂ ^^^

BENT NIC
INVERTEBRATE

COMMUNITY (BIG)
|

*t Md! Hatton
MC

i

;
Compwa PNSA Mtd RA

community m*trie»

.PRSyil̂ Sj&d îiiî ^
"^s-Mms^^msif^^^^^^m^^^^M^a^^m^^^^S'&f'

"^^^^^^^^^^^^^fe^F^^-^as^^^^j^1:

• Described in d¥t̂ ffiS^B29, 2002
presentation

• Sediment for laboratory toxicity testing
collected from central sampling grid at
each ESP station
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Sediiiieiit̂ mgle Toxicity
A sample is considered:

Nontoxic

Marginally toxic if

Highly toxic

Source: Long et at.. 2000

mean survival was not significantly different (p > 0.05)
from negative controls

mean survival was significantly lower than in negative
controls (p < 0.05) but exceeded 80% of average
survival in controls (amphipods) or exceeded 64% of
average survival in controls (polychaetes)
mean survival was significantly lower than in negative
controls (p < 0.05) and < 80% of average survival in
controls (amphipods) or < 64% of average survival in
controls (polychaetes)

-^^mmKf,mt^im'mmm?mKmw^i(&^^^M^mmm'm^m-

1999 PRSA Sediment Toxicity Testing Results
t&xw^flaw-^'^

^SSS
supjjĵ .,.:.̂

Station (Amphlpod)
PRSA

1 70
2 68

83
85
78
72
75
43
46
75
7fl
46
70
46
68

Rafaranca AFM
95
92
92

Laboratory Control*
89
89

Nota:

mm^sfsmmmm

r̂$w*S ;̂«^M»

'.,,jmTviKffi..,,.,!'!!(W
•'HfjjhtjSib^s^* '̂1 • '
Highly toxic
Nontoxic
Nontoxic
Nontoxic

Mar ginatty toxic
Marginatty toxic

Highly toxic
HigNy toxic

Marginally toxic
Nontoxic

Highly toxic
Highly toxic
Highly toxic
Highly toxic

Nontoxic
Nontoxic
Nontoxic

Data WM arcsinaiquararoot tranafonriKt, which madi
assumptions than a ana- tfllt 1-
stations warn significantly d»ta

26

Mt with equal varianc * v

Mgb
ycha*«

100
too
100
100
96
100
96
100
02
100
92
84
92
100
96

100
100
96

100
96

ithadafc
wuparfc
ontrols.

SKWTojUat),

w^ (Polychî ta
) Survival)

Nontax ta
Nontoxic
Nontoxic
Nontoxic
Nontoxic
Nontoxic
Nontoxic
Nontoxic
Nontax fc
Nontoxic
Nontoxic

MargmaHy Toxic
Nontoxic
Nontoxic
Nontoxic

Nontoxic
Nontax ic
Nontoxic

imsat ANOVA
rmed lo saa which ..--rŝ .

.̂ ^ ^mmm^ -_.

LftUi '
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A

0

1999 PRSA

Classifications

©

1999 PRSA
poiycnaeisr

Classifications
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s in the SQT

Described in detsritffictenthic invertebrate
community presentation
Sediment samples for benthic invertebrate
community analysis collected from central
sampling grid at each station
Community structure and composition
metrics used to classify PRSA stations
relative to RA
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1 For Ih* number at IndMduolc and abundance 01 tolerant t*xi metric*, th*
b) v>fthln felonnM r enge » good: c) below refenj nee range - *<ceient. For
lefwenc* a rea • exoritant; b)*tthin reference area* good; c) below referen

nch PHSA mdRtftrme* ATM compM*on: 1}«bo
i VMN *Mlgn«d for • *ch PRSAJTWiranc* A

Steps in the SQT
SW^^W^g f̂e^5^S î£3^^^^^3^«^?S®*i*̂ S^?î ®^^s^Si*̂ M^^^MS^Sis^
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. •mmsmmitiSmifimimiMii'fmimxm' . _ , . _ . .
Statistical analysis m©P»©ihBse€Riy NOAA National

~''*&f.%3S$g$gj:'$gi^'-'''~^~

Status & Trends Program
With a large number of variables, a Bonferroni correction
must be applied to the alpha level (a = 0.05) to reduce
Type 1 error (chance of false positive result)
Bonferroni correction = alpha level = 0.05 = 0.001

# of variables 47
A p-value ^ 0.001 must be used for a correlation to be
statistically significant

Nonparametric Correlations Between Sediment Chemistry, Toxicity,
and Benthic Invertebrate Community Metrics

S£———
0.108
HIM
-0-W9

0.092
4JS7
02S1

-OJM

Cddwn 18
CMonu* 18
COM 10
Iran 10

IMQMtiMT. 10

Mvcuy 10
WckM U

SNw 10

SEM^VS- 13

""taZZTmnv*. U
PWCMNRfM 18
pH 10
70C IB
S***Y 10

133

211
321

1303
413
510
M»
380

1.031
525

4OT
1534
42

02B 4.M2 4.042 0.002
on -0.334 -ojre 4.208
18G 4.118 4,181 4.217
143 -0.216
188 0.1»
OM 4.2*7
277 0-148
284 4.508*
032 4.281
1» 0.057
242 0.118
M7 4.351

3W 4.317
1258

1240

344
004

L201
388

007 4.404 -0.5QB-
3» 0.2BC OJH
331 -a«rr ^MT
257 0.287 0.3*4

17fl D.044 4.191 -OJ4S

*
n
20
3

343
05

322
030
30B

71
000 D-044 0.314 Q.2M 0.248

03B 0.478 4.201 4.134 0.047
048 4.035 4.102 4.017 0.042
152 4.283 4.107 4.234 4.4D
1S8 -0082 0.047 0.121 0.154
041 4.373 0.074 0.092 0.051

047
374
1B1

29i
200
243
315
331

in
3M
517

205 0.235 -0391
235 4.235 4.2TB
014 4.1 ZS O.OOB
tS3 4.254 -0.310
317 0.314 0.507
32B 4.141 -aaoa
3»4 0,247 0.543
580 -0.011 -0.582
,304 4.257 -0.2M
073 4.278 ai8B
Sir 0.113 a717
107 4.388 -0.510
3M 4.235 4.408
535 a078 0.708

B47 4.SSO 4.245 4.748
J84 0.435 0.336 0.701
233 4.239 4.080 4.240
201 0.055 0.428 4.222

130 4.28B 0,04* 4.3B8
OM 0.094 O.M7 0.21S
221 4.118 4.354 0.144
115 -0.012 0.281 4.147

.001 0.142 0.058 0.307 4

331
284
B7

201
1325

402
654

048
274
331

1074

474
24B
443

288

L4OT
259

L291
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Nonparametric Correlations Between Sediment Chemistry, Toxicity,
and Benthic Invertebrate Community Metrics (cont.)

PCODff TEO (F»1

-0.3BB

-0.3*1

-0.801

0.001
-0.12ft
0.2*0
-OJ01
-0.241

ion O.OM
•0.041 0.0*1
«L420 -0.307

-o.o«s -4.105 -aozr
-0.230____aon____aai

a2se
0.024
0.05D
0.06B

..0.21B

aoi4
-0.10
0.037

-O.MO
0.441
0.3W

0.006
O.S17
-0.029

Sediment Chemistry and Toxicity - Relaxed
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Spearman Rank Correlations of Sediment Quality Guidelines and
Toxicity and Benthic Invertebrate Community Parameters (n=18)

ER-MQ (PAH catagori")
ER-MQ (PAH Individual)
SOOQ ER-M * Mn
SOOQ ER-M * BEP
SQOQ ER-M * PCDO/F TEQ
SQGQ Al benctmwfci

» l«vel ba«0d on »M nom bar of vMlytei (6). p mtut ba * 0.01 for • significant corraMion to extol

Concordance of Triad Components
••—•"-"""-

Sediment S»dim
Station Type

13
1
2
3
4
14
5
6
7
8
15
9
10
11
12

Component
Agreement

Highly m
Highly toxic
Highly toxic

Nontoxic
Nontoxic

Highly toxic
Nontoxic

Marginally toxic
Marginally toxic

Highly toxic
Highly toxic
Highly toxic

Marginally toxic
Nontoxic

Highly toxic

"Good - Excellent
Poor

Poor-Good
Good

Poor - Good
Poor
Good
Good

Poor - Good
Good
Poor

Poor - Good
Poor
Poor

____Poor

No
Yes
Yes
Yes
No
Yes
No
No
No
No
Yes
Yes
Yes
No
Yes

Note:
Stations ordered from downstream to upstream in PRSA.
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SQJ Uncertainties

Unidentified/unarra} î§J;g§emicals could be
impacting sediment toxicity and benthic
invertebrate community structure
Seasonal effects on sediment toxicity, sediment
chemistry, and benthic invertebrate community
structure and composition
Role of chemical synergy in sediment toxicity
and benthic invertebrate community structuring
No SQGs available for many detected chemicals

• Elevated levels of SrTeBISESra*lt many PRSA
stations relative to Refererree-Area

• No clear spatial gradients in chemical concentrations
present in the PRSA

• Sediment quality guidelines exceeded for a number of
chemicals at multiple stations

• Amphipod toxicity detected in PRSA samples - no clear
spatial gradient

• Amphipod toxicity not likely caused by single chemical or
physical factor

• PRSA benthic invertebrate community structure and
composition generally "poor"' relative to the Reference
Area
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Next^Stepis
6-?< 5̂̂ ;̂ §S&iS*£i?̂

Multi-variate statistiufcsmalyses
Evaluate SQT with respect to TIE results
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Preliminary Assessment

Determine if oneTJonarixhemical classes
appear responsible for sediment toxicity to
benthic invertebrates in the PRSA
Perform an investigation to supplement
the sediment quality triad (SQT)
assessment being performed under the
CERLCA RI/FS
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• < * .

Field Samplin|̂ iyiethK)ds
July 2000 sarnplinf -
Five stations in the PRSA — corresponding
to ESP stations 7, 11,12, 13, and 14
Stations selected for apparent differences
in predominant chemical contaminant
mixtures
Surface sediment samples collected

Sample Stations
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Homogenize PRSA Sediment Samples
.-. , .. v-^s-vv ^*.--#-,m&3f:-'r<-$.'"::----*i'f •-;'«••*.> :

I

Laboratory Methods

Followed USEPA (19|liPhase I Marine TIE
procedures — pore water manipulations
Contaminant chemistry analyses (comparable to
CERCLA RI/FS) performed on sediment and
pore water samples
Sediment and pore water toxicity tests using the
amphipod Ampelisca abdita
Additional Microtox® pore water toxicity tests
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TIE Methods Summary
. • :•:•- ;,-•-':!' " ,- "-<"- - '• . * :^ . ' • • • -f:

Initial and baselfnedtalijcity tests
Multiple pore water manipulations - results
compared to baseline
Five pore water dilutions for each
manipulation (0, 25%, 50%, 75%, 100%)
Dose-response relationships examined -
LC50s calculated

summaryofPriase I TIE ManipulationsrPerformea on Pore
Water Samples from Each Station

:̂ ^mSmi£Si« Ĵ3m *̂!3-̂ S^psmSSS?Ĵ ^

Manipulation Type
Filtration

Aeration

Ethylenediaminetetraacetic acid (EDTA) chelation

Sodium thiosulfate (Na2S2O3) treatment

Solid-phase extraction (SPE) through a C-18
column/follow-up elution

Graduated pH adjustment to
pH 7, pH /, and pH 9

SPE through a cation exchange resin/follow-up
elution
Ulva lactuca treatment

associated with particulate-

"To remove toxicKy associated with volatile
organic compounds, sutfides, and ammonia
To remove toxicity associated with metals

To remove toxicity associated with oxidants
(i.e., chlorine), and some metals
To remove toxicity associated with non-polar
organic compounds such as pesticides,
PCDD/Fs, and PAHs
To remove pH-dependent toxicants such as
ammonia and hydrogen sulfide

To remove toxicity associated with divalent
metals
To remove toxicity associated primarily with
ammonia, with some secondary removal of
hydrogen sulfide and organic compounds
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Results
^^^^^-W/^^^i^S^^^^^^^Mi^^^ff^^^f. %;%•.; %-%

Percent amphipo sediments was
zero or near zero in each sample
Pore water toxicity to amphipods varied between
stations in initial and baseline tests
No toxicity observed during baseline toxicity test
(pore water) at Station 11
Some post-manipulation toxicity tests had either
high control mortality or no dose-response
relationship

Results Us in

Station Whole Sedilii1Bnr8!ga!

10 days (% survival)
''aV!rriiWater (48 hours LC50)

Initial Baseline*
7
11
12
13
14

24
83
73
14
35

29
>100
<13
33
75

Notes:
" Baseline tests conducted in conjunction with TIE manipulation

samples (48 hours after initial tests).
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Results

No toxicity in Mterotoltrlests in pore water
samples from Stations 11, 13, and 14 —
low toxicity at stations 7 and 12
Suggests that the following are not likely
toxicants:
- Oxidants
- Dissolved phase metals
- Dissolved phase neutral organics

Compa
TIE M<-

:-,. •;, -y=»-;.-̂ -S;y.Ssi'*;?;!i.̂ Sf SS

1 00 -,

80

a 60

J *'

# 20-

<H

.1

Manipul
12

••-̂ H*t^^s*<SHNWas^

rlsloKTS^^
inipulations for Station 7 Based on LC50 Analysis
fftMf^S^^^1^^

-,-™.,-, •.-•.:>-'::r-.i^*K:-j5;;Wi;-^':- ^-1:i-.*--*".^i^rSy^;;:'^^f-^r-:wr

:,̂ ,,,-::-.̂ .,̂ KS,;̂ ^m^^ î̂ ,;̂ .̂,y.̂ :̂,r

|BProbitLC5o]
Filtration Cation

Extract

me Clg
mm Eimc

Cition
ElUe

®m

MknlpulvdoD Techniquei

ated fraction results compared to baseline results. JQ IRA spumotu, inc.
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oT48-Hour Toxicity Study Results for Phaser
TIE Manipulations for Station 12 Based on LC50 Analysis

Sodium Acrtte Aerate Grad.
EDTA Thioullac pH i pH 9 pH i

Ittttl• Aenle I HS Ond M Qnd HjI."- • I P H 7 I;"9 I
ManlpulatiM T

Manipulated fraction results compared to baseline results.

Extract

CIS
Elule

Cilion
Ehile

""IS'oT^̂
TIE Manipulations for Station 13 Base

f "If »

Manipi
14

-^•-.^^..^-^-i.i.^JS-MSWMKmssWi'-

jTW îJlraloTF'l̂ ^
sd on LC50 Analysis

B8SSS*;>:;«® JS •iî iSW'̂  :'s?S*l;ss ̂ Sfe*i*?^ t̂M*8l§ ̂ S;:- ^^F^ « ; :̂ -
•••:•:••>-.',--

• rn*i.u:» Mm r.t-
fl"-™ 1 ————————— 1 Tral g^

Qrad
pHi

Acme Aente ra|
Sodium Aerate pH i pH 9 G"<t- 1^ G™1

EDTA TOMdf.ic pH 3 S3 P" ' H '"'

\
Cation
Elulc

' • H ' ' ' '

M.nlpul.tlo. Ttcbokioo

jlated fraction results compared to baseline results. nm AsoumoMt, me.
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Comparison of 48-Hour Toxicity Study Results for Phase I
TIE Manipulations for Station 14 Based on LC50 Analysis

:>?i?:-;̂ £!??&s.̂ ^ .: -"••" -*:; ,.sj-:."?j}?fe?"^- - -*??-~* *:? ••'Si.m"!xmr-' "" '
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Manipulated fraction results compared to baseline results.

TIE Results - Preliminary Interpretation
KtonlpuMon lsaMlttn^Ta'; 8U1IIMI12 SUMon13 Station 14
Fltration
Aeration
EDTAChelalion
Nâ O, Treatment
pH Adjustments
C-18SPE
Cation Exchange SPE
(JIvB /acBca Treatment

Ammonla/Sulfides
Nonpolar Organic Compounds

Metals
Ammonia/Sulfides

TIE Interpolation Regrdlng
Prailble Caueea of Toxicity:

1. Panicle- Partide- Partide- Particle-
associated associated associated associated

toxictty nonpolar nonpolar nonpolar
organic organic organic

compounds compounds compounds
2. Particle- Partide- Ammoria

associated associated
metals metals

Ammoria Ammonia Low
response =

other
contributors

Notes:
++ = indcates strong toxicity reduction.
+ = indcates low to moderate toxicity reduction.
- = indcates ineffective toxicily reduction.
NR = nodose-response relationship or high control mortality occurred in this manipulation.
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Preliminary Conclusions
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Toxicity characterl3SS?Fitations
exhibiting baseline toxicity were consistent
with particle-associated chemicals
- Toxicity removed primarily by filtration
- Sediment tests had higher toxicity than pore

water tests
- Microtox® toxicity low or zero
Ammonia may be a seasonal contributor
to toxicity

Next Steps
s^ ĵ™:gî >:i?-Hi-,L!ii>."i;s%««M,a>e^sa^SSMI :̂3!^^^*iî î:?.:^S*i

Evaluate TIE resattorittrrespect to
sediment and pore water chemistry
analyses (e.g., toxic units assessment)
Final interpretation
Integration with SQT
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Wrap-Up Discussion
MMitP*®aMW<SPN£»

Action Items and Assignments

Data Gaps for PRRI
^;:&^?i*Mĵ r̂f..-^U^"^--<!^^^ .*1:;"»i#'Si«&i!3!i!!3:3

Water chemist
CSO data
Tissue chemistry data (PRSA to Dundee Dam)
Sediment chemistry data (PRSA to Dundee Dam)
Sediment toxicity data (PRSA to Dundee Dam)
Quantitative habitat/bird relationship for restoration
Habitat characterization (PRSA to Dundee Dam)
Geotechnical/hydrodynamic field data (PRSA to Dundee
Dam)
Other
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Next Meetim

Potential
November 8, Silver Spring, MD
Dioxin sources identification analyses
Technical Work Group(s) establishment
Trustee presentation/discussion
Other?
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ATTENDANCE LIST
PRSA Technical Meeting

September 26, 2002
NJTPA

rvCK USEPA
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ATTENDANCE LIST
PRSA Technical Meeting

September 26, 2002
NJTPA
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